Detection of aflatoxin M1 in milk by dynamic light scattering coupled with superparamagnetic beads and gold nanoprobes.
This study aimed to develop a rapid and sensitive method for detection of aflatoxin M1 (AFM) by dynamic light scattering (DLS) coupled with superparamagnetic beads and gold nanoprobes. The nanoprobes were synthesized by the conjugate of AFM and bovine serum albumin (AFM-BSA), BSA, and gold nanoparticles. Magnetic beads-based immunosorbent assay (MBISA) was used to measure the concentration of AFM by direct competition between AFM and nanoprobes. DLS was used to determine the concentration of unattached nanoprobes that was positively proportional to the concentration of AFM in the sample. TEM images prove that the as-prepared nanoprobes were able to attach on the magnetic beads through the antibody-antigen reaction. Compared to conventional ELISA, MBISA could effectively reduce the incubation time to 15 min in buffer solution and completely eliminate the color development step, thus simplifying the analysis of AFM. A linear relationship was observed between the inhibition values and the concentrations of AFM in both buffer solution (0-1000 ng·L(-1)) and spiked milk samples (0-400 ng·L(-1)). The limit of detection was found to be 37.7 ng·L(-1) for AFM in buffer solution and 27.5 ng·L(-1) in milk samples. These results demonstrate that DLS coupled with magnetic beads and gold nanoprobes is a rapid and effective method to detect AFM. This method could also be easily extended to rapid detection of other mycotoxins and biological species.